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Abstract 



PURPOSE:To omit coil ends of both sides by individually interposing inner conductors between both end faces of an 
armature core and an outer conductor along both end faces connecting a radial inner end to radial inner end of the outer 
conductor, and connecting the radial outer end to an armature coil. 

CONSTITUTION:lnner conductors 41 are respectively fixed to both end faces of an armature core 11 through resin 
insulator 41a, and outer conductors 42 are respectively fixed to surfaces of both side inner conductors 41 through resin 
insulator 42a. The insulator 41a, the conductors 41 , the insulator 42a and the conductors 42 of right side of the core 1 1 
constitute a commutator 4 used also as a coil end. On the other hand, the insulator 41a. the conductors 41 , the insulator 
42a and the conductor 42 of left side of the core 1 1 merely constitute a coil end. Thus, since both side coil ends can be 
omitted, an axial length, physique and weight of a motor can be reduced without restriction in a high speed rotation by its 
centrifugal force resistance. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trsuislation . 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is [0002] about the armature of the commutator type rotation electrical 
machinery which has a commutator. 

[Description of the Prior Art] The conraiutator of the armature of the conventional commutator type rotation electrical 
machinery has two or more commutator segments which electric insulation was carried out from tfie axis of rotation, 
and were arranged in the hoop direction around the axis of rotation, respectively. JP,63-194541,A embeds partially the 
brush contact section extended out of shaft orientations in the surface section of the mould resin cylinder (insulating 
material) inserted in the axis of rotation. A conductor is embedded, the inside extended to shaft orientations, inclining 
inside a mould resin cylinder at a hoop direction ~ while making the outside riser section extend in the direction of a 
path from the end of the brush contact section and carrying out electric insulation from these both between the outside 
riser section and an armature core - the aforementioned inside - the commutator segment which makes it come in the 
direction of a path to extend the inside riser section from the end of a conductor is indicated A coil end is omissible if it 
does in this way. 

[0003] Moreover, the Sir face type commutator which arranged the commutator segment in the direction of a path at 
the radial is also known. Since it is not necessary to support a commutator segment with a Sir face type commutator in 
the periphery section of the above-mentioned mould resin cylinder, in high-speed rotation, it is advantageous, in order 
[ fiirthermore, ] for there to be a request of the formation of small lightweight and to reply to this in the direct current 
motor used for the starter for automobiles etc. — IP,6 1-240832, A — an armature — it has proposed improving a space 
factor by considering as the variant cross section which doubled the cross-section configuration of a conductor with the 
slot configuration 
[0004] 

[Problem(s) to be Solved by the Invention] Especially in the starter for automobiles, the miniaturization is demanded 
for reasons of the mount. It slows down using a reducer as a means of a miniaturization, and attaining a miniaturization 
is performed by forming a motor into high rotation. With such high-speed commutator type rotation electrical 
machinery, the excessive centrifiigal force committed to the coil end of the armature coil which is not held at an 
armature core poses a problem. 

[0005] Since the coil end is ****(ed) by the hoop direction, only a predetermined pitch swelling to shaft orientations in 
order that an armature coil may come out of the slot of a core and may go into the following slot, it will be in the state 
where have a remarkable weight and shaft-orientations length and end support was carried out at the armature core, and 
the large centrifiigal force by high-speed rotation cannot be borne, the armature which, on the other hand, extended the 
riser section of the commutator segment indicated by JP,63- 194541, A in the radiation direction, and came out of the 
slot - if a direct file is carried out to a conductor, although a coil end is omissible, the centrifiigal force conceming the 
commutator segment to which the mass and the direction length of a path of the riser section resembled markedly, and 
increased as the substitute will increase far 

[0006] According to the above-mentioned official report, although the commutator segment is supported by embedding 
to the surface section of a mould resin cylinder, and its interior in two steps, such a two-step embedded structure 
reduces the support intensity of the commutator segment by the mould resin cylinder, moreover ~ the time of high- 
speed rotation - a mould resin cylinder - the above of a commutator segment — the problem that a commutator 
segment exfoliates from a mould resin cylinder arises, without the ability supporting an excessive centrifiigal force 
moreover, the inside which is embedded to the interior of a mould resin cylinder, and extends in shaft orientations — 
since a conductor performs revolution and a curve as a substitute of a coil end, it is necessary to consider as a 
complicated configuration and arrangement, and manufacture is not easy fiirthermore, the armature where the mould 
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resin cylinder was embedded so much as compared with the conventional commutator -- resistance generation of heat 
of a conductor must be received in addition to brush Mctional heat, and the thermal resistance of a mould resin 
cylinder also poses a problem Moreover, about the coil end by the side of a non-commutator, it remains as it is, and 
high-speed rotation more than the rotational frequency which this coil end can bear cannot be desired after all. 
[0007] Moreover, in the above-mentioned Sir face type commutator, a coil and the very thing do not serve as a solution 
at all to the problem that it is as usual and high-speed rotation is restrained by the centrifugal force concerning a coil 
end. Moreover, in a Sir face type commutator, in order to carry out the required pitch curve of the armature coil, this 
Sir face type commutator must be arranged through the coil and hold space of an armature coil from the end face of an 
armature core, a brush must be further made the outside every width, and there is a problem that the shaft-orientations 
length of a motor and the physique, and a weight increase. 

[0008] ftirthermore, the above-mentioned official report ~ like ~ an armature ~ for this reason, such technology has 
come [ when improving a space factor by considering as the variant cross section which doubled the cross-section 
configuration of a conductor with the slot configuration / the following problems arise and ] to be used widely first, an 
armature ~ if a variant cross section is given to a conductor, work hardening will arise, and the curve will become 
more difficult for it to be a variant cross section, a coil end will swell, and, only in the part, the shaft-orientations 
length of a motor will increase Moreover, as compared with the case of a circular cross section, it must always insert m 
a slot with a fixed posture, it is necessary to add predetermined torsion correctly at a coil end, and processing is 
complicated frouble. an armature ~ the time of inserting in a slot, bending a conductor - an armature ~ possibility that 
the comer of a conductor will be rubbed at the entrance of a slot etc. and will serve as poor insulation can be 

considered , , j j * *u 

[0009] this invention is made in view of the above-mentioned trouble, can be rotated high-speed and sets it as the 
purpose to offer the armature of tiie commutator type rotation electrical machinery in which a high increase in power 
and the formation of small lightweight are possible. 

mlms for Solving the Problem] the outside where the armature of the commutator type rotation electiical machinery 
of this invention is installed along the ends side of an armature core, respectively, and the direction outer edge of a path 
is connected to an armatiire coil - with a conductor tiie aforementioned ends side of the aforementioned armature core, 
and the aforementioned outside - it interposes along the aforementioned ends side between conductors - having - the 
edge in the direction of a path - the aforementioned outside ~ the inside by which connects with the edge in the 
direction of a path of a conductor, and the direction outer edge of a path is connected to the aforementioned armatiire 
coil ~ with a conductor the aforementioned inside ~ a conductor - the aforementioned armatiire core and tiie 
aforementioned outside ~ it is characterized by having the insulator which carries out electiic insulation from a 

conductor , „ . . j r r 

[001 1] a suitable mode ~ setting ~ the aforementioned outside ~ the shaft-onentations outer edge surface of a 
conductor makes a brush slide contact side In a suitable mode, an armatiire coil has the cross-section configuration 
approximated to the cross-section configuration of the slot of tiie aforementioned armatiire core. 

[Fmiction and Effect(s) of the Invention] an outside ~ a conductor is installed along the ends side of an armatiire core, 
and the direction outer edge of a patii is connected to an armature coil the inside - tiie outside where die conductor met 
the ends side and tiiis ends side of an armatiire core - it interposes individually along an ends side between conductors 
- having - tiie edge in the direction of a path - an outside ~ it connects witii tiie edge in tiie direction of a pafli of a 
conductor, and the direction outer edge of a path is connected to an armatiire coil 

[0013] an outside ~ a conductor and tiie inside - the conductor of each other [ and ] is insulated from an armatiire core 
by the insulator According to this invention, the following operation effects are done so. First, since the coil end of 
botii sides is omissible, high-speed rotation is not restrained by the centrifiigal force-proof, and tiie shaft-onentations 
lengtii of a motor and tiie physique, and a weight can be reduced, ftulhermore, each armatiire which constitiites an 
armatiire coil ~ a conductor - respectively - a straight line, since it can consider as a conductor Even when it 
considers as tiie variant cross section (un-circular) which doubled the cross-section configuration of a conductor witii 
the slot configuration, a coil end swells and, only in tiie part, tiie shaft-orientations lengtii of a motor does not increase, 
an armature - a coil - and ~ being alike -- exact ~ predetermined torsion - it is not necessary to add ~ an armature - 
tiie case where it inserts in a slot, bending a conductor - like ~ an armatiire -- it is also avoidable tiiat tiie insulator 
layer between a conductor and a slot gets damaged • u • 

[0014] After all, reduction of a high increase in power and resistance generation of heat is realizable witii improvement 
in a space factor, tiie looping-around process of an armatiire coil avoiding complexity and becoming troublesome, a 
suitable mode - setting ~ tiie aforementioned outside ~ tiie shaft-orientations outer edge surface of a conductor makes 
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a brush slide contact side If it does in this way, since it is not necessary to support a commutator segment by the 
surface section of a mould resin cylinder like before and and the mould resin cylinder itself will become unnecessary, 
high-speed rotation and a high increase in power are not restrained [ of the conventional mould resin cylinder / thermal 
and ] by the mechanical load, and the shaft-orientations length of a motor and the physique, and a weight can be 
reduced an omitted part of a mould resin cylinder, furthemiore, the frictional heat with a brush — an outside — although 
it generates in a conductor — this outside — since a conductor is temporarily absorbed good by the armature core which 
can be cooled good by the airstream which occurs in the centrifugal direction along the front face, and has large heat 
capacity, it is not said that a commutator restrains the heat-resistant temperature of a motor furthermore, the 
commutator which ****s the usual brush ~ adding — the outside of the opposite side of an armature core - it is also 
possible the shaft-orientations outer edge surface of a conductor and to install the auxiliary brush to which the 
performance of a motor is changed, since it can be made a brush slide contact side, or to take out an electric signal 
from an armature coil [0015] a suitable mode - setting ~ each armature of an armature coil - a conductor has the 
cross-section configuration approximated to the cross-section configiu*ation of a slot If it does in this way, the best 
space factor can be attained. 
[0016] 
[Example] 
(Example 1) 

An example which applied this invention to the direct current motor of the starter for automobiles is shown in drav^ng 
1 - drawing 3 . Drawing 1 shows the axial sectional view of this motor, the armature core 1 1 of the axis of rotation 10 
which carried out two or more laminatings of the disk-like steel plate, and formed it is mostly attached in the center 
section, and two or more slots 12 form in the peripheral face of the armature core 1 1 — having — the interior — the 
armature of an armature coil 2 - two steps of upper and lower sides are looped around conductors 20 and 21 the 
following and 20 - a top - a conductor and 21 - the bottom - it is also called a conductor The below-mentioned 
corrmiutator section 4 is formed in the right end side of the armature core 11, and the armature (rotator) of a motor is 
constituted. In addition, 13 is the gear prepared on the axis of rotation 10, gears with the gear of the slowdown 
mechanism section (for example, planet vehicle reducer style) which is not illustrated, and tells rotation of the axis of 
rotation 10 to the gear by which illustration is not carried out [ aforementioned ]. The ends of the axis of rotation 10 
were supported to revolve by the bearing 61 attached in the end frame 60 of a motor, and the bearing 62 attached in the 
member which others do not illustrate, and the frame 60 has covered opening of the yoke 50 which consists of a 
cylinder steel plate. The magnetic pole core 52 to which the inner skin of a yoke 50 was looped around the field coil 51 
approaches the circumference of an armature core 1 1, mutually, it separates to a hoop direction 90 degrees, and is fixed 
to it, and these yokes 50, the field coil 51, and the magnetic pole core 52 constitute four stators. 
[0017] And a brush holder 70 is fixed to a frame 60, and the brush 71 is held free [ shaft-orientations sliding ] at the 
inside. And the commutator segment (outside conductor) 42 of the commutator 4 mentioned later contacts the brush 71 
by pressing with the spring 72 prepared in the brush holder 70. In addition, although this example explains the direct 
current motor of a coil field formula, this invention of apply [ it / not only to this but to the direct current motor of the 
magnet field formula which generates a field magnetic field with a permanent magnet and the altemating-current- 
system commutator motor of further others ] is clear. 

[0018] Next, a commutator 4 and an armature coil 2 are explained still in detail, the ends side of an armature core 11 — 
resin system insulating material 41a - inserting - the inside - a conductor 41 fixes, respectively - having ~ further - 
the inside of both sides — the front face of a conductor 41 — resin system insulating material 42a ~ inserting — an 
outside — the conductor 42 has fixed, respectively resin system insulating material 41a on the right-hand side of an 
armature core 1 1, and the inside - a conductor 41, resin system insulating material 42a, and an outside - the 
commutator 4 with which a conductor 42 serves as a coil end - constituting --**** - resin system insulating material 
41a on the left-hand side of an armature core 11, and the inside - a conductor 41, resin system insulating material 42a, 
and an outside - the conductor 42 only constitutes the coil end and resin system insulating material 41a and resin 
system insulating material 42a constitute the insulator as used in the field of this invention 

[0019] the inside of both sides — a conductor 41 and an outside ~ the conductor 42 is arranged in the shape of a whorl 
in the shaft-orientations view, respectively drawing 2 — an outside ~ the arrangement state of a conductor 42 is shown 
the outside where 42b adjoins ~ it is a laesura between conductors 42 the inside a conductor 41 and an outside — 
although a conductor 42 pierces a copper plate, processes it and is formed, it can also be manufactured in other 
processes therefore, the outside installed along the right end side of an armature core 1 1 — as for a conductor 42, 
nothing and its shaft-orientations outer edge surface make a brush slide contact side for a commutator segment 
moreover, the inside - a conductor 41 an armature core 1 1 and an outside - between conductors 42 is interposed on 
the direction outside of a path and each outside — the edge in the direction of a path of a conductor 42, and each inside 
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- the edge in the direction of a path of a conductor 41 is connected electrically respectively individually (this example 
" an outside - a conductor 42 and the inside - each direction toe of a path of a conductor 41) while the contact sahent 
is formed in the direction approached mutually of printing and only the thickness of resin system insulating material 
42a contacts these contact salient in it by it at the time of assembly ~ both - contact is secured by pressing conductors 
41 and 42 to an armature core 1 1 side 

[0020] In addition, you may join this contact section with welding, soldering, soldering, etc. the inside of each slot 12 
of an armature core 1 1 - a top - a conductor 20 and the bottom - a conductor 21 inserts in a vertical couple - having 

- **** - each outside - the direction outer edge of a path of a conductor 42 - a top - it welds to the edge of a 
conductor 20 - having - each inside ~ the direction outer edge of a path of a conductor 41 - the bottom - it is welded 
to the edge of a conductor 21 in addition, a top ~ a conductor 20 and the bottom ~ an armature coil names a conductor 
21 generically Of course, soldering, soldering, press contact, etc. are also employable instead of welding. 

[0021] Thereby, a single wave volume coil is completed. Of course, naturally other various coil form, such as a lap 
winding, is employable, drawing 3 - the electric schematics of the armature of this invention - being shown - **** - 
a real line part - a top - a conductor 20 and the dashed line section - the bottom ~ the bottom to which the conductor 
21 is expressed and x is connected by the opposite side of a commutator 4 ~ a conductor (armatiu-e coil) 20 and the 
bottom - it is the back pitch which consists of a pitch between conductors (armature coil) 21 the bottom to which Y is 
connected by the commutator 4 side ~ a conductor (armature coil) 20 and the bottom -- it is the front pitch which 
consists of a pitch between conductors (armature coil) 21 therefore - the conventional motor - the coil of an armature 
coil - and -- being alike - the inside of the slot of an armature coil 2 - a conductor - although the coil itself was 
incurvated and connection of a between has been made, this example shows to drawing 4 - as - the inside ~ a 
conductor 41 and an outside it has substituted by the curve of the shape of an abbreviation whorl of a conductor 42 
and the inside - a conductor 41 and an outside ~ the direction of a whorl of a conductor 42 becomes opposite drawing 
4 - setting - the edge in the direction of a path - the inside - the outside which is connected to the edge in the 
direction of a path of a conductor 41, and is shown ~ a conductor 42 is a conductor which forms the aforementioned 
commutator these insides - a conductor 41 and an outside - the pitch between the armature coil 20 connected to the 
direction outer edge of a path of a conductor 42 and 21 is the front pitch Y shoAvn in drawing 3 the inside by the side of 
this commutator - a conductor 41 and an outside - the inside located in an anti -commutator side to a conductor 42 - a 
conductor 41 and an outside - although a conductor 42 has not carried out illustration, either - a respectively separate 
outside — a conductor and the inside ~ the edge comrade in the direction of a path is connected to the conductor these 
insides - a conductor 41 and an outside - the pitch between the armature coil 20 connected to the direction outer edge 
of a path of a conductor 42 and 21 is a back pitch shown in drawing 3 in addition ~ this example - the inside - a 
conductor 41 and an outside - although, as for a conductor 42, only abbreviation 1 / 2 front pitch shall curve, 
respectively ~ the shape of a curve or an inflectional form ~ design freedom ~ it is ~ an outside ~ a conductor 42 - a 
radial - arranging -- the inside - you may incurvate a conductor 41 greatly [0022] above-mentioned resin system 
insulating material 41a and above-mentioned resin system insulating material 42a - from an epoxy system resin - 
becoming - here - an outside - a conductor 42 and the inside - although the right end side of an armature core 1 1 is 
pasted with adhesives after being formed in one of a conductor 41 and insertion mould fabrication, you may perform 
insulation and fixing for each in a separate heat-resistant resin web material Moreover, in the above-mentioned 
insertion mould fabrication, an armature core 1 1 can also really be fabricated by inserting. 

[0023] according to [ so that clearly from the above explanation ] this example - the coil end of the both sides of an 
armature coil 2 - the inside - since it is thought that it was changed into the conductor 41, the shaft-orientations length 
of an armature can be boiled markedly, and can be shortened, and the physique of a motor and a weight can be formed 
into small lightweight moreover, the resin system insulating materials 41a and 41b - both - since a centriftigal force 
works in parallel to a contact interface with conductors 41 and 42, improvement in the centrifugal-force-proof 
performance of a commutator 4 can be aimed at Moreover, it can realize, without slide contact area with a bmsh 71 
also aiming at physique increase, furthermore, an outside - it is cooled good by the centrifugal airstream produced 
inevitably, and the resistance heat and frictional heat which are generated in a conductor 42 are absorbed by the 
armature core 1 1 of large heat capacity good through solid-state heat transfer, and are suitable for the motor for the 
starters of a dust protection type Especially a reducer style is adopted, and in a motor, small and when accelerating, the 
effect is greatest. [0024] furthermore, each armature which constitutes an armature coil 2 - conductors 20 and 21 - 
respectively - a straight line - since it can consider as a conductor - an armature - without a coil end swells like 
before also as a variant cross section (un-circular) which doubled the cross-section configuration of a conductor with 
the slot configuration - an armature - the coil of a conductor ~ and - being alike ~ exact ~ predetermined torsion - it 
is not necessary to add - an armature - since a conductor is not bent, the insulator layer does not separate That is, 
reduction of a high increase in power and resistance generation of heat is realizable with improvement in a space 
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factor, the looping-around process of an armature coil 2 avoiding complexity and becoming troublesome, a suitable 
mode setting - each outside ~ a conductor 42 and each inside - the conductor 41 has connected electrically between 
the armature coil 20 separated by 1 front pitch, and 21a suitable mode - setting - each outside - a conductor and each 
inside — the conductor has connected electrically between the armature coils separated by 1 back pitch If it does in this 
way, electrical installation of the armature coil separated by part for 1 front pitch performed at the coil end of an 
armature coil and 1 back pitch will be conventionally made very short in shaft orientations. [0025] drawing 5 and 
drav^ng 6 — an armature — the example which anomaly- ized conductors 20 and 21 according to the cross-section 
configuration of a slot 12 is shown 22 is an insulating layer within a slot, in addition ~ the above-mentioned example - 
a right-hand side outside - although the conductor 42 was made into the commutator segment instead, the commutator 
which has the commutator segment extended to shaft orientations like usual is also employable 
(Example 2) 

Other examples are shown in drawing 7 . 

[0026] the outside which adjoins in this example - salient 42c which projects to shaft orientations is prepared in the 
periphery section of laesura 42b between conductors 42 salient 42c is formed in resin system insulating material 42a 
and one - having - an outside - it has projected on the shaft-orientations outside rather than the conductor 42 thus — 
if it carries out — this salient 42c — centrifugal wings — becoming — an outside ~ a centrifiigal airstream is occurred 
along with the outside surface of a conductor 42, and good cooling is enabled 

[0027] In addition, in drawing 7 , the concentric circle field surrounded with the altemate long and short dash line 
serves as a brush slide contact side, and this saUent 42c does not interfere with a brush. 
(Example 3) 

Other examples are shown in drawing 8 . this example - an armature — the both-sides nose of cam of conductors 20 
and 21 - the drill-like salients 20a and 21a — preparing — on the other hand — the inside - a conductor 41 and an 
outside -****41d and 42d which the these drill-like salients 20a and 21a insert in a conductor 42 is formed 
[0028] And the commutator 4 which was beforehand combined by the resin system insulating materials 41a and 42a, 
and was made into the semi assembly is set by the end face of an armature core 11, and the drill- like salients 20a and 
21a are inserted in **** 41d and 42d. The drill-like salients 20a and 21a are taken as **** of 41d, and the size of 42d 
or more, thus, the armature which will consist of copper if this semi assembly is pressed to the right end side of an 
armature core 1 1 according to the forcing force of shaft orientations - the inside which the drill-like salients 20a and 
21a of conductors 20 and 21 become from a hard steel - a conductor 41 and an outside - it deforms plastically within 
41d of**** of a conductor 42, and 42d, and joins together closely 

[0029] Of course, an example made the bond part the shape of a drill, and various bond-part configurations, such as the 
shape of a cylinder and a taper and tubed, are possible for it. thus, the armature which consists of comparatively soft 
copper and aluminimi — heating at high temperature does not need connection by the plastic deformation of conductors 
20 and 21, but it is easy and degradation of the resin system insulating materials 41a and 42a can also be avoided 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The armature of the commutator type rotation electrical machinery characterized by providing the following 
the outside where it is installed along the ends side of an armature core, respectively, and the direction outer edge of a 
path is connected to an armature coil — a conductor the aforementioned ends side of the aforementioned armature core, 
and the aforementioned outside — it interposes along the aforementioned ends side between conductors ~ having — the 
edge in the direction of a path ~ the aforementioned outside - the inside by which connects with the edge in the 
direction of a path of a conductor, and the direction outer edge of a path is connected to the aforementioned armature 
coil ~ a conductor and the aforementioned inside - a conductor ~ the aforementioned armature core and the 
aforementioned outside - the insulator which carries out electric insulation from a conductor 

[Claim 2] the aforementioned outside — the armature of the commutator type rotation electrical machinery according to 
claim 1 for which the shaft-orientations outer edge surface of a conductor makes a brush slide contact side 
[Claim 3] The aforementioned armature coil is the armature of the commutator type rotation electrical machinery 
according to claim 1 which has the cross-section configuration approximated to the cross-section configuration of the 
slot of the aforementioned armature core. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the axial sectional view of the commutator type rotation electrical machinery which appUed the 
example 1. 

[Drawing 2] the outside of drawing 1 - it is the plot plan of a conductor 
[Drawing 3] a part of armature coil of drawing 1 — it is a plugging chart 

[Drawing 4] It is the ** type perspective diagram showing the armature coil of drawing 1 , and the arrangement state of 
a commutator. 

[Drawing 5] the armature of drawing 1 — it is the direction expanded sectional view of a path showing an example of a 
conductor 

[Drawing 6] the armature of drawing 1 ~ it is the direction expanded sectional view of a path showing the other 
examples of a conductor 

[Drawing 7] the outside which applied the example 2 - it is the plot plan of a conductor 

[Drawing 8] It is the important section expansion axial sectional view of the commutator type rotation electrical 

machinery which applied the example 3. 

[Description of Notations] 

4 ~ a commutator and 10 — the axis of rotation and 1 1 - an armature core and 12 — a slot, and 20 and 21 - an 
armature coil and 41 - the inside - a conductor and 42 - an outside - a conductor, and 41a and 42a ~ a resin system 
insulating material (insulator) and 7 1 - a brush 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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(54) istmo^m mm^mmemkowa^ 



(57) [f|#lflt*0|gB] 

□>;/ h©»fffij^ciaiK-r«>Br®}gi^<&^r-r'Sig*^i 



[0 0 0 1] 
[0 0 0 2] 

mm.ni)^^m^f&Btnxmm^<Dmmz^n'e 

MBB 63-194541 ^^^tt, HMgtttrlK* Snfc 

^-;uKmjiBf8s (fimw <DmmMizm-^\^^\zi¥zs^ 
wzm:^\^\zmui.^^^:^m^mi$r^mmii^^m. 

J&ii*, >'5v^fi!l!a5©-SSS*>6g:^l^'vi1-fliJ7'f-tfSB 



[0 0 0 3] ^tc. S8it^^)t^S*|p]lC&Mt^lCiH5iJL 

tC. ittWBae 1-2 4 0 8 3 2#ii$g«. 
[0 0 0 4] 

[0 0 0 5] 3<;n>FHS«^n-f JWd^riyoxD 

^\ —is. <t*§8Ba6 3-1 9 4 54 l#^ffi»CllS^Sn 
CO 0 0 63 ±f3^#gfcj;n«. SSit^H-tt, 

^mmim\z\t'^-)v \rmmmf)mmf¥^<n±M 
■^\z. =E-)v\^mmn\-m^<Dm.m.T\z)mt\.-c^ 

[0 0 0 7] ^fc, ±fBUfc-y— ^x-YT-SiSaS^-tf 



^ESii^T'«, wm- -3 -f ;u tf y ^mmt ^tz.^ 
frm«^^'C^©«®35^f.mtti^:3-r;KD3-r;i.x> hjr 

[0 0 0 8] StC, JifBbfc^«©i-5tC, 

(Dism^^-^T^uv vi^mz^iD^tz.mw^nt.-f^z. 

*t<t 0 Bl^ t D s n -r ;i/x > H d^)^ e> felt . 

CO 0 0 9] *:%BJ«, iffiPpm-i^lC^^^cSn/tfe© 

CO 0 1 03 

CS6H*«^-rs;fc«)0#ia:] *5£W©gEtiit-?l!liie« 

CO Pel ic mm^m tc«^oT^Ms$ti. [6] F*g5s*^*Mf b 
c 0 0 1 1 ] nmfsmmzi&\^-z. mz^mmwo^ms 

[0 0 123 

®J::«JoTSt9:tFnT, g*[^nSfit*«««IT:3-f /Heft 
B IC jGo fc^l-fiiJ^i* t ©ra IcMS^H TilSiJ \z^Wl 

CO 0 1 3] 'Ammwwnmmmt.^m.mz^Ki'sX-^ 

\z1^^'DW^^<h■ti^^^■^i^.^. *^B>gtc±n«. 
T©f^ffl^«*#-rs. Mffl'JOn'f;i/X>h**« 



[0 0 1 43 ig^. m^Tn'f;K7)#gXg3>«1fiiJ6, M 
«!l t ;i 2) © Sr iiljS L or? [«G Jt J; 0 iiS m :^<b, 

mm\zt^^t.fi^-c^^(D-v. mw)m<Di«Em^mt-^^ 
[0 0 1 53 Hfrnf^mmiz^^^x. •s«^^3'f;KiD=&« 

[0 0 163 

mmmi) 

:^^m^!SW}^m7,d!'-i'<Dmm.fmm\zmm Lrz—m 
**-r, lEifett 1 0 <Dmt^^mz\tPi?&^<Dm^t:m 

««l^3T 1 1 (09ymm\Zitm».<D7.xny M 2 

;^n. ^<D[f^mzitmm^::i-i)i2(Dmwt^mnf^2o. 
2 if}i±y-mizmm^tiT\>^^. 2o\t±mm 

(tUK^) ^m^LX\,^^o ttio. 1 3 tj;[g|fe$a 1 0 _h 

^m^m^^nf3.\,^^^'\z&^^. mi^m 1 0 ©m« 



tt, mbmo):j^>\^yu-A6o\zmKtmnm^6 1 

5 OWMPSji^UTViS. 3— 5 OCD|^^®l::tt|^ 

fiSn-f 5 1 *«#S$nfca@:3 7 5 2 i}mWFF&i'L- 1 
H^stiTiJO. jine)3-:^5o. imn'f;i'5i& 

[0 0 1 73 X>H7^— A6 0»Ctt':/7'>7}x;U^^7 0 

&tift7.z^v>^7 2\zj:^x:f^~y7 la^rss 

:icD*i£«ajx«#^#?S^©ifi»ftmi<)«gic-oViX 

[0 0 1 83 ifetC, Sat^4S.<:;^«a^Zi-f;l/2S:MtC 

mmizwimt^. m-m^fSfL-i KDm^mizimm^^m 

mm 4 1 at:t^/vxp^mmw4 i*t^n^nH*$n, 

MfrMfiiJ®l*l<aiM<*4 1 ©«®fC«J3i^^**4 2 aS: 

^^x^1-ffllJ««^4 2*^^n■en®«^nx^iS<. mtt? 

«A'C^1 l©:&<liJ®«J3g?S«6m^4 1 a, F«3fflaSft4 1. 
«tfli?^«feli*^4 2 a&m#JJS#:4 2«rJ-1';i/X> 
«^a^ggit?4Sr<gfiS;LX*3D. «SIT®fe'6l i<D&m 

(Dmmj^mmt^^ i a, i^{iij^#4 1. ^iig^i^js^it4 

2 a S.yJ:51.ffliJ#«i: 4 2 a^lC n JVX. > H Sr:^fiE L Xfe 
^ffi?^*6iife**4 1 aS:0:mi!i^iiei»*J4 2 a«*5i 

[0 0 1 93 iSSffliJ©F»9ffl'J^ft:4 1 SD^il-ffliJ^fls 4 2 tt-t 

n^ntt:^iPi^«(ixjsa#^^iciHi2$tixv^^. 02 

(C^1-fliJ##:4 2®gBiat«c^*S-r. 4 2 bliBHS-T-S^I- 
#Mfl:4 2F,go^SfX*S. I*lflll»ft:4 1 Xt/^l-ffliaill^ 
4 2tt. ^^$rfl-fetfe€rlH3XbXJgJ«:StlXV»^*^M© 

mttxMjft-r^iitfcxe^. Lfc*tox. mit^tJ^ 
1 1 ©*asffiic«joxM^^nfc^i-flij^^4 2 

^fc. l*HBiJ#^4 1 l-^mm^&i'b 1 1 t^1-{iij^#:4 2 t 

©Fp^^g7&[pi^i'{gij'v^^$nxi^^. ^ux, ^^i-fiij^ 
»4 2<Dm:^mf^mii&p^mmi^4 i(Dm:^\^^^tf)^ 
■^n-^nmm\zm§s.mzmm-snx\,'^^ {^lommmx 
immmi^ 4 2 4 1 ©^^^r^i^s^astt, 

SV^lw^jfi-rs;&[S]tc4=T-fetiiLJcJ: D«flgJ^ifeiit#4 2 
a®ip$fc*itg^M5§S2*^J^fi!t$nx43D. msi^ic. Jl 
ne.^tt5lie*a«$-li:OOM^<4:4 1, 4 2^mWt^ 
Wi-bl HiiKJflE-r^^li:fCj:»3SM<&5S«bXV^5o 

[0 0 2 03 /i*5. dWSfiHaJSrJgS, ^4^ 
fc*#tt^Xg5^ LX J: vs. mSITt^t'C^ 1 1 0=&X D 

M 2 i*gtrtt±iBi|«^^s2 0 t.ymmw2 i t*«±T-*f 



[0 0 2,1] dtitcj^o. -mmm^mmf)^^0z^ti 
^ mm^=i-c)V) 2o.hT#M<jc 2 

@till^^J-<J1.2(OXa>v H^^«^fe^(Ojgli^grJ-YJPa«: 

^^\zp^mmm4 i-&n9\-mm<^4 2(Dmi&m^^(Dm 

m^4 2<DMm^:^m-iiELMttt^. ^4tCfel^T. ^ 

nTv^^ji-tij^^4 2ta. mEm.m^^m^-r^mi^'e 
35-5. i^fiijgfl: 4 1 fkzsi^mmt^ 4 2 (pm-fimf^ 
i^\zmm^n-c\,^?>mm^:3^ }i2 0.21 
\tm 3 tca^-r 7 □ > k -v ^ Y-pfe ^. bfiflit^-ffl'jcD 
i^#j^<»4 1 ji»i-#iafe4 2 (c»fLT, Rmm.=Fm\ziir. 
mrt^f>^mm<^4 1 jiji-#j^^4 2 fe. la^aurv^i^j 

mtf^^mikf)^mm-^nx\,^^. ;:n'=>i^#j^^4 isrj^ 
{rs.mmi^4 2<Dm:^\^fr\-^\zmm-^nx\.^^mm^=i'< 

Jl> 2 0 . 2 1 Pp^O fcf v 3 t;^^r/^• -y ^ bf ^-gfe 

[0 0 2 2] ±mi^rcmm?^f&mtt4 1 aRi;c^j!g?s*6 

#:4 2aO:F«3#J^<*c4 1 t-f h^-JW KlSJ^JCct 

-hmzxfimRzj^mm^n-ox%^\^^. *fe±fB-f> 

[0 0 2 3] ^:JL±(Dm.mi!)^6mibf}-^ttioiz. :^mmm 
\z^niimm'f'=i^ )i 2 <Dmm(Dzi^ ;i/x> n^^i^im 



-r^dtA^T^^. ^fc, MJ§m*fi^*^4 1 a. 4 1b 

i:M^#;4 1,42 t(DmM^m\zm\^rm'bmwn 
1 7^ < ii^-r ^ ^: Lf)ix^^. ^\ztr\-mmw 4 2 

[0 0 2 4] Mtc, ll^^n-f;W2*«fiK-r^^m«^^ 

2 0 , 2 1 :i 

SJ^tKffi (I^RJ^) tUTfc, t«*©<i;'5JC, u-f^UX 
4Si-n#J^<*: 4 2 ^tK^t^fiiJig'a: 4 1 a. 1 V n > h tf -v 

^6^mxtim.m^zi^jv2 o. 2 iPp^^mm&titcj^aggL 
\^\zmi6rm<x^^, 

[0 0 2 5] m5j^zj^m6\zmmf-mf^2o. 21^7. 

D-y M 2©»fffiJg!ycfC^*?-&TS}^{bLfc0iJS:^-r. 

2 2\t7.a'yh\HfimmX$>^. ?S*5> ±fBIIJiS«3JT 
*#J«^1.fiiJ^#:4 2^£®Z^^H-<i:L.fc*i. ^(DRt) 

^ Sr^fflf « ^ t 

[0 0 2 6] ::<Dmmmxit. mm'r^9\-mmi^4 2<D 
ra©^si4 2 b®^i.j^sptc:«i;5i6]'v?ia-r«.sgje4 2 c 

*^ltfc=feCDTS^. ^m4 2c\t. i^m7^mmM4 2 
a t— f^icjgfiKsn, ^fiiJ»<^4 2^0 fcW:&(*G^l.fiiJi:: 

'Lmtf3.-DX9vmmi^4 2 ©^SMJcmoTS-c^^asiE 

[0 0 2 7] rm. m7x\t. -M-irnxm^nrcm't- 

H^mt^l^'y t 0 , ZO^m 4 2c -> 

(iiM«^j3) 

20,21 (Dmm^m\zm^mm 20a, 2 1 a sria 
i% (^ffliMflc4 istKnfl!l^<*4 2cc:ti6.flt^e 



0 a. 2 1 a*«iKA-r-5«?L4 Id. 4 2 dS:^ 

[0 0 2 8] ^bX, =^^mm?^fmt^i 4 l a, 4 2a 
J; 0 $ tlT-fe S >J t ^ nfcfiSit^ 4 

1 1 ©«® m^tSig® 2 0a, 21a 

$rm4 1d, 4 2 dfC^cA-r^o 11*^51^2 0 a, 2 
latt«l?L4 1d. 4 2 da±<D;*:#$i:-r^. 

m^T^ft2 0.2 1 CDm^^m2 O a, 2 1 a*^®af 
*^e);^j:-5(*3ffliJ#^*4 1 S.m#J«#:4 2 cr)IS?L4 1 d. 
4 2dl^T'IH4^»U, fiiagtCi^^-rs. 
[0 0 2 9] i^^8Ki&«lt*ctbfc®tt— ^ij-r 

«^ 2 0,21 CDMttaiJ^t' .k »3 »igStt»iajPl»*« 
ge,-r. fffl#-r$)D, 1M)§gJS*6Si**4 1 a, 4 2a®5e 



[02] EllW^ffliJ«^®SB«l21T'3b^. . 
[03] BlOHai^^n-fjl/O-aBiHIIHTfe*. 

[04] 01 com^^ rn'f ;i/Ru^a£-?®gBattii** 

[0 5] 01 (Dmm'f-mi^o^—m^^^'rm^ifiiW^^^mm 
0t?&s. 

[0 6 ] 0 1 ©«ttl^«fls©ll&«»JS:^f g*lRll£:*:»r® 

0T$)2>. 

[07] |ISS«»J2$:jafflLfc^1.#J##:«)iBti0-r*Si 
[0 8 1 S b;^SgiS^^liIfE^acDil^i£ 

;*:t**lfi]»r®0T*?). 
[?^^©iJii«] 

4ttSSit^, 10«lHlfett, lltt«^^^'tv 12« 
7.Uyh. 2 0, 2 lUmSl^n-f 4 1li(^ffliJ* 
4 2 «^1-#J^ft:, 4 1a. 4 2 a «WJJi3gii*iBi^^ 
(W^m , 7 IttT/^v-. 




[0 3] 



[05] 




I 




[08] 



20 21a 20a 



42c 




